Exercise training initiated in late middle age attenuates cardiac fibrosis and advanced glycation end-product accumulation in senescent rats.
While it has long been postulated that exercise training attenuates the age-related decline in heart function normally associated with increased fibrosis and collagen cross-linking, the potential benefits associated with exercise training initiated later in life are currently unclear. To address this question, Fischer 344 × Brown Norway F1 rats underwent treadmill-based exercise training starting in late middle age and continued into senescence (35 mo) and were compared with age-matched sedentary rats. Hearts were examined for fibrosis and advanced glycation end-products in the subendocardial layer of left ventricular cross-sections. Genes for collagen synthesis and degradation were assessed by polymerase chain reaction, and matrix metalloproteinase (MMP) activity was assessed by EnzChek® Gelatinase/Collagenase Assay Kit. Exercise training of late middle-aged rats attenuated fibrosis and collagen cross-linking, while also reducing age-related mortality between late middle age and senescence. This training was also associated with an attenuated advanced glycation end-product (AGE) accumulation with aging, suggesting a decrease in collagen cross-linking. Conversely, tissue inhibitor of matrix metalloproteinase-1 (TIMP1) gene expression, TIMP and MMP1 protein expression, and MMP activity increased with age but were not significantly impacted by exercise training. While our results demonstrate that exercise training in late middle age attenuates age-related mortality and cardiac fibrosis and is accompanied by attenuated AGE accumulation indicative of less collagen cross-linking, the mechanisms explaining this attenuated replacement fibrosis did not appear to involve altered TIMP1 expression, or MMP protein and activity.